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(54) PATTERN FORMING METHOD 

(57)Abstract: 

PURPOSE: To obtain an antireflection film and inhibiting 
film for a photoresist when a multilayered wiring pattern 
is formed by forming a specified silicone ladder polymer 
film on the lower or upper layer side of the photoresist 
film. lUi] 
CONSTITUTION: A photoresist film formed on a layer to 
be patterned such as metal layer is exposed and 
developed according to a specified pattern to form a R . {| 

resist pattern. Then the resist pattern is used as a mask 
to selectively remove the layer for patterning. In this 
process, a silicone ladder polyer film expressed by 
formula is formed as an antireflection film for exposure or 
foam inhibiting film for the photoresist on the lower or 
upper side of the photoresist film. In formula, R1 is a 
phenyl group, lower alkyl group, or photosensitive group, R2 is a hydrogen atom, lower alkyl 
group, or photosensitive group, and (n) is an integer 20-1000, This silicone ladder polymer 
film contains a dye or compd. which absorbs light used for photolithography. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the photoresist film concerned after making a photoresist film form on pattern formation-ed 
layers, such as a metal layer by which pattern formation is carried out, ~ a necessary pattern passage — 
exposure - and, while carrying out a development and making a resist pattern form In a pattern 
formation method which uses the resist pattern concerned for a mask, removes said pattern formation-ed 
layer selectively, and carries out patterning a pattern formation method characterized by forming a 
bottom type and a silicone ladder polymer film shown by ** (1) to a lower layer side of said photoresist 
film, or an upper layer side as an antireflection film in the case of exposure processing, and a photoresist 
foaming prevention film - a pattern formation method characterized by things. 
[Formula 1] 

R L 

I 



RtO Si — U - - Rz 



■-Iti - n 

n tJL 2 0 — 1 OOD0[> RS Sft 



(Among a top type, Rl may be a phenyl group, a low-grade alkyl group, or a sensitization radical, 
congener is sufficient as it, and different species are sufficient as it at ****.) R2 may be a hydrogen 
atom, a low-grade alkyl group, or a sensitization radical, congener is sufficient as it, and different 
species are sufficient as it. n shows the integer of 20-1000. 

[Claim 2] A pattern formation method according to claim 1 that said silicone ladder polymer film is a 
revolution spreading film, and it is characterized by making coloring matter which absorbs g line, i line, 
or laser light of a mercury lamp on the silicone ladder polymer film concerned, or a compound contain. 
[Claim 3] As coloring matter contained in said silicone ladder polymer film, or a compound, they are a 
thing of a high grade, and the pattern formation method according to claim 1 which high impurity 
concentration of heavy metal, alkali metal, alkaline earth metal, etc. is a thing about 0.5 ppm or less, and 
is especially characterized by using an aromatic series system compound, a benzoxazole system 
compound, butadiene cyano and a polyene system compound. 

[Claim 4] It is the pattern formation method according to claim 1 characterized by a reflection factor 
from a pattern formation-ed layer side being about 30% or less when using said silicone ladder polymer 
film as an antireflection film. 



http://ww4.ipdl jpo.go^ 3/11/2004 



Page 2 of 2 



[Claim 5] It is the pattern formation method according to claim 1 characterized by a reflection factor 
from a pattern formation-ed layer side being about 10% or less when using said silicone ladder polymer 
film as a foaming prevention film. 

[Claim 6] It is the pattern formation method according to claim 1 characterized by making coloring 
matter or a compound contain to about 5 - 20% of the weight to the silicone ladder polymer film 
concerned in order to obtain about 30% or less from said pattern formation-ed layer side, and about 10% 
or less of reflection factor, when using said silicone ladder polymer film as an echo and a foaming 
prevention film. 

[Claim 7] It is the pattern formation method according to claim 1 characterized by making about 500- 
2000 ppm contain a silane coupling agent to the silicone ladder polymer film concerned in order to raise 
an adhesive property with said pattern formation-ed layer and a photoresist film, and adhesion, when 
using said silicone ladder polymer film as an echo and a foaming prevention film. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the suitable pattern formation method 
for formation of the multilayer interconnection in manufacture of semiconductor devices, such as LSI, in 
more detail about the pattern formation method. 
[0002] 

[Description of the Prior Art] In semiconductor devices, such as this kind of LSI, detailed-izing of an 
element configuration and multilayer-interconnection-ization are required by************ with that 
high integration. 

[0003] drawing 4 (a) Or (e) **** - the pattern formation method for detailed-izing of the element 
configuration in manufacture of the conventional common semiconductor device and multilayer- 
interconnection-izing and **** have shown the main processes of the pattern formation method by the 
monolayer resist process one by one. 

[0004] these drawing 4 (a) Or (e) the metal layer 42 set, in the case of this conventional example 
method, are on the principal plane of the semiconductor substrate 41 first, and according to the 
predetermined thickness for element formation - forming (this drawing (a)) - the photoresist film 43 of 
necessary thickness is formed to the metal layer 42 top concerned (this drawing (b)). 
[0005] Subsequently, by carrying out exposure processing with the aligner which carried out the graphic 
display abbreviation, and carrying out the development of said photoresist film 43, resist pattern 43 a is 
formed selectively (this drawing (c)), said resist pattern 43 a by which selection formation was carried 
out is used for an etching mask after that, and it leaves metal layer 42a by which patterning was carried 
out by carrying out processing clearance of said metal layer 42 selectively by dry etching (this drawing 
(d»- 

[0006] By finally removing resist pattern 43a used for said etching mask, as a result, it is on the 
principal plane of said semiconductor substrate 41, and metal layer 42a as a wiring layer is obtained by 
metal layer 42a by which patterning formation was carried out as expected, i.e., ****, (this drawing (e)). 

[0007] 

[Problem(s) to be Solved by the Invention] however, a substrate substrates side, such as the metal layer 
42 by which patterning is carried out on the occasion of formation of a multilayer interconnection if it is 
in said conventional pattern formation method, - the light for exposure — receiving — a high reflection 
factor ~ having - a case - the inside of the photoresist film 43 - an accurate resist pattern cannot 
necessarily be obtained by halation 

[0008] namely, in the case of the monolayer resist process in manufacture of semiconductor devices, 
such as the conventional LSI For example, SOLID STATE TECHNOLOGY, Novemberl991, and p.57 
As indicated If the substrate substrate (or metal layer) side by the side of the lower layer of a photoresist 
film has the high reflection factor to the light used for lithography, the inconvenience that the incident 
light from an aligner and the reflected light from a substrate substrate (or metal layer) side interfere each 
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other within a photoresist film will be produced. 

[0009] And it is known that the dose which the strength of the light by this interference is changed by 
thickness distribution of a photoresist and the thickness of the silicon oxide currently formed on the 
substrate substrate side and a nitride, and is needed for exposure of a photoresist in connection with this 
will also change, for this reason locally, overexposure and a underexposure will occur and the line 
breadth of the resist pattern formed will also be changed. On the other hand, when the metal layer as 
wiring etc. was formed on the substrate substrate side which is not superficial, the reflected light was 
what there is **** by which a cut etc. goes into the circuit wiring with which a lifting and this form 
reflexibility notching eventually by **** in the resist by the side of [ slant to ] the upper part, and the 
problem of reliability, such as a stress migration, becomes easy to generate in an equipment 
configuration. 

[0010] Then, as an antireflection film for canceling such a trouble, it sets to the former and they are 
minerals. The spatter film by TiN, Se, Cr 203, TiW, etc. and the CVD film have been examined. 
Although the reflection factor is reduced using the multiple echo of the light within the minerals film 
concerned, for this reason the antireflection film by these deposition types of each minerals film requires 
the homogeneity of thickness severely It is dramatically difficult to form the thickness in **** to 
homogeneity, and it is difficult to remove this minerals film after resist exposure on the other hand 
moreover, and generating of dust also has the disadvantage of many, at the time of that clearance. 
Moreover, by this kind containing a metal of minerals film, since the so-called metallization is caused 
when a substrate side is a metal, that applicability is limited. Furthermore, it is for example, 
MicroelectricEngineering, 1 1 (1990), and p.475 because of the nitrogen generated from it being 
necessary to make a powerful light glare within a short time dramatically with decomposition of the 
sensitization agent within the photoresist by the photochemical reaction in this case in exposure by the 
stepper. There is also disadvantage of producing foaming of a photoresist as indicated. 
[001 1] The place which it was made in order that this invention might cancel such a conventional 
trouble, and is made into that object is offering this kind of the pattern formation method of having 
enabled it to obtain easily the effective antireflection film to the photoresist in the time of the multilayer- 
interconnection formation which used the resist process, or a photoresist foaming prevention film. 
[0012] 

[Means for Solving the Problem] In order to attain said object, it is made for a pattern formation method 
concerning this invention to make a silicone ladder polymer film containing coloring matter which 
absorbs light used for photolithography, or a compound form in a lower layer [ of a photoresist film ], or 
upper layer side as an antireflection film to a photoresist for exposure processing by photolithography, 
or a photoresist foaming prevention film. 

[0013] namely, the photoresist film concerned after this invention made a photoresist film form on 
pattern formation-ed layers, such as a metal layer by which pattern formation is carried out, - a 
necessary pattern passage -- exposure ~ and, while carrying out a development and making a resist 
pattern form In a pattern formation method which uses the resist pattern concerned for a mask, removes 
said pattern formation-ed layer selectively, and carries out patterning It is the pattern formation method 
characterized by forming a bottom type and a silicone ladder polymer film shown by ** (2) to a lower 
layer side of said photoresist film, or an upper layer side as an antireflection film in the case of exposure 
processing, and a photoresist foaming prevention film. 
[0014] 
[Formula 2] 
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(Among a top type, RI may be a phenyl group, a low-grade alkyl group, or a sensitization radical, 
congener is sufficient as it, and different species are sufficient as it at ****.) R2 may be a hydrogen 
atom, a low-grade alkyl group, or a sensitization radical, congener is sufficient as it, and different 
species are sufficient as it. n shows the integer of 20-1000. 

[0015] In said pattern formation method, said silicone ladder polymer film of this invention is a 
revolution spreading film. Moreover, on the silicone ladder polymer film concerned It is characterized 
by making the coloring matter which absorbs g line, i line, or laser light of a mercury lamp, or a 
compound contain. As the coloring matter contained in said silicone ladder polymer film, or a 
compound Especially, the high impurity concentration of heavy metal, alkali metal, alkaline earth metal, 
etc. is a thing about 0.5 ppm or less, and is characterized by the thing of a high grade, and using an 
aromatic series system compound, a benzoxazole system compound, butadiene cyano and a 

polyene system compound. 

[0016] Moreover, in said pattern formation method, this invention is characterized by the reflection 
factor from a pattern formation-ed layer side being about 10% or less, when it is characterized by the 
reflection factor from a pattern formation-ed layer side being about 30% or less when using said silicone 
ladder polymer film as an antireflection film and said silicone ladder polymer film is used as a foaming 
prevention film. 

[0017] Furthermore, in said pattern formation method, when using said silicone ladder polymer film as 
an echo and a foaming prevention film, this invention In order to obtain about 30% or less from said 
pattern formation-ed layer side, and about 10% or less of reflection factor It is characterized by making 
coloring matter or a compound contain to about 5 - 20% of the weight to the silicone ladder polymer 
film concerned. When using said silicone ladder polymer film as an echo and a foaming prevention film 
In order to raise an adhesive property with said pattern formation-ed layer and a photoresist film, and 
adhesion, it is characterized by making about 500-2000 ppm contain a silane coupling agent to the 
silicone ladder polymer film concerned. 

[0018] By ****, as said silicone ladder polymer film was described above, it may be shown by ** (2) 
and at least one kind in polyphenyl silsesquioxane, polyphenyl vinyl silsesquioxane, polyphenyl methyl 
silsesquioxane, polyvinyl silsesquioxane, and poly aryl silsesquioxane is used. 

[0019] Moreover, g line [ in / as said coloring matter or a compound / a mercury lamp ] (436nm), i line 
(436nm) and excimer laser (248. 5nm, 251nm, 193nm) what may absorb at least one kind of light among 
light - it is - ****ing -- this case - as the coloring matter for g lines - a polyene system compound - 
for example 4-Tricyanovinylaniline As coloring matter for i lines A benzoxazole system compound or 
butadiene cyano ********, for example, 2-(Styryl) benzoxazole, As coloring matter for excimer lasers, 
it is an aromatic series system compound, for example, 1-4-Benzoquinone. It is used for each. 
[0020] Furthermore, as said silane coupling agent, Vinyltri-chlorosilan, 

gammaGlycidoxypropyltrimethoxysilane, n-(Trimethoxysiltlpropyl) ethylenediamin, etc. are used in this 
case. 
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[0021] 

[Function] Therefore, by this invention method, a lower layer [ of a photoresist film ] or upper layer side 
is received. Since the silicone ladder polymer film containing the coloring matter which absorbs the light 
used for the photolithography shown by ** (2), or a compound is formed The reflection factor of the 
light from a substrate substrate side is reduced, and it can do few by the degree which can disregard the 
effect by interference of the light within a photoresist film, and can ignore also about change of a dose 
required for exposure. Moreover, by there being also no generating of reflexibility notching for the 
photolithography on a substrate substrate with a level difference, and making a stepper's light reduce and 
expose, when forming in the upper layer of a photoresist film further, by making mild photochemical 
reaction within the photoresist film concerned, and lengthening the exposure time, the diffusion time of 
the generated nitrogen is lengthened and foaming can be prevented. 
[0022] 

[Example] Hereafter, with reference to drawing 1 thru/or drawing 3 , it explains to details about the 
example of each ** of the pattern formation method concerning this invention. 
[0023] 1st example . drawing 1 (a) Or (g) It is a cross section at each which shows the main 
manufacturing processes of the pattern formation method which applied the 1st example of this 
invention one by one. 

[0024] In this 1st example method, the semiconductor substrate 1 which formed the necessary metal 
layer 2 for wiring or element formation on the substrate principal plane with the conventional 
technology is prepared first (this drawing (a)). 

[0025] Next, the silicone ladder polymer whose weight average molecular weight shown in the 
following formula and ** (3) to the principal plane top of the semiconductor substrate 1 containing said 
metal layer 2 is 100,000, While carrying out revolution spreading of the anisole solution (adjusted to 5% 
of the weight of concentration) of the butadiene cyano compound system coloring matter (20 % of the 
weight is included to silicone ladder polymer) which has absorption near i line of a mercury lamp 250 
degrees C performed heat treatment for 60 minutes one by one for 30 minutes at 150 degrees C, and the 
silicone ladder polymer film 3 of about 0.2 micrometers of thickness was formed (this drawing (b)). 
[0026] 
[Formula 3] 

I 

110 Si — 0 * 



110 



- Si — 0 - 



II 



Ph J n 
n li 300— lOOOc&IS&fc 

By ****, what was manufactured by the method currently indicated by JP, 1-92224, A was used for the 
silicone ladder polymer which is shown in above-ization (3) and which has a hydroxyl group at the end, 
and the reflection factor from the substrate side at this time was 10% or less. In addition, it is desirable 
that the reflection factor from this substrate side is [ in the case of an antireflection film ] about 10% or 
less in the case of about 30% or less and a foaming prevention film, and in order to obtain the reflection 
factor concerned, it is desirable [ the content of the coloring matter to silicone ladder polymer, or a 
compound ] according to the experiment of artificers, that it is 5 - 20% of the weight of within the limits. 

[0027] Next, the photoresist layer 4 of necessary thickness was formed to said silicone ladder polymer 
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film 3 top like the case of the conventional technology (this drawing (c)). 
[0028] Next, resist pattern 4a was selectively formed by carrying out exposure processing of said 
photoresist layer 4 by i line stepper of a mercury lamp, and carrying out a development like the case of 
the conventional technology like the case of the conventional technology, again. And the fluctuation or 
reflexibility notching of line breadth by interference of light were not looked at at all by resist pattern 4a 
formed in this way. Then, resist pattern 4a in **** by which selection formation was carried out is used 
for an etching mask, and processing clearance of said silicone ladder polymer film 3 is selectively 
carried out by dry etching, and it leaves silicone ladder polymer film 3a by which patterning was carried 
out (this drawing (d)). 

[0029] Next, use for an etching mask resist pattern 4a containing silicone ladder polymer film 3a left 
behind by said selection processing, and carry out processing clearance of said metal layer 2 selectively 
by diy etching, metal layer 2a by the necessary pattern configuration is made to form as expected (this 
drawing (e)), and said resist pattern 4a is removed like the case of the conventional technology after that 
(this drawing (f)). 

[0030] the last - said silicone ladder polymer film 3a - for example, wet etching - by removing, as a 
result, it is on the principal plane of said semiconductor substrate 1, and metal layer 2a by which 
patterning was carried out as expected is obtained (this drawing (g)). 

[0031] 2nd example . drawing 2 (a) Or (f) It is the case where are a cross section and this 2nd example 
method has a level difference in each which shows the main manufacturing processes of the pattern 
formation method which applied the 2nd example of this invention one by one at a substrate side. 
[0032] Also in this 2nd example method, the semiconductor substrate 1 1 which formed the wrap 
interlayer insulation film 13 for the metal layer 12 and the metal layer 12 concerned for wiring or 
element formation one by one on the substrate principal plane with the conventional technology is first 
prepared like the case of said 1st example method (this drawing (a)). 

[0033] Next, it receives on the principal plane of said metal layer 12 and the semiconductor substrate 1 1 
containing an interlayer insulation film 13. The silicone ladder polymer which is shown in above-ization 
(2) and whose weight average molecular weight is 100,000, While carrying out revolution spreading of 
the anisole solution (adjusted to 5% of the weight of concentration) of the benzoxazole compound 
system coloring matter (20 % of the weight is included to silicone ladder polymer) which has absorption 
near i line of a mercury lamp 125 degrees C performed heat treatment of a during [ 60 minutes ] one by 
one for 30 minutes at 80 degrees C, and the silicone ladder polymer film 14 of about 0.2 micrometers of 
thickness was formed (this drawing (b)). What was manufactured by the method currently indicated by 
JP,1-92224,A was used for the silicone ladder polymer which is shown in ** (3) and which has a 
hydroxyl group at the end also by **** again, and the reflection factor from the substrate side at this 
time was 10% or less. 

[0034] Next, the photoresist layer 15 of necessary thickness was formed to said silicone ladder polymer 
film 14 top like the case of the conventional technology (this drawing (c)). 

[0035] Next, like the case of the conventional technology, said photoresist layer 15 was exposed by i 
line stepper of a mercury lamp, and resist pattern 15a was selectively formed in developing negatives 
similarly. Thus, the fluctuation or reflexibility notching of line breadth by interference of light were not 
looked at at all like the case of said 1st example by formed resist pattern 15a. Then, resist pattern 15a in 
**** by which selection formation was carried out is used for an etching mask, and by dry etching, 
processing clearance is carried out and it leaves a sequential selection target silicon ladder polymer film 
14a by which patterning was carried out, and interlayer insulation film 13a for each of said silicone 
ladder polymer film 14 and an interlayer insulation film 13 (this drawing (d)). 

[0036] next, resist pattern 15a used for said etching mask like the case of the conventional technology - 
removing (this drawing (e)) - the last - said silicone ladder polymer film 14a by which patterning was 
carried out — for example, wet etching — it removes (this drawing (f)). 

[0037] In the 1st example method of the 3rd example . above, use i line stepper of a mercury lamp as a 
means for exposing a photoresist layer, but While replacing with this and using an excimer laser stepper 
in this 3rd example method At the aromatic series system compound as coloring matter for absorbing 
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light of the excimer laser concerned, and ****, it is 1-4-Benzoquinone to silicone ladder polymer, for 
example. It is made to contain and uses. And in the case of this 3rd example method, in manufacturing 
process, it is the same as that of the case of the 1st example method, and ****** ? and is the same as that 
of **** also about that operation and an effect. 

[0038] In the 1st example method of the 4th example . above, use i line stepper of a mercury lamp as a 
means for exposing a photoresist layer, but While replacing with this and using g line stepper of a 
mercury lamp in this 4th example method At the polyene system compound as coloring matter for 
absorbing the light of the g line concerned, and ****, it is 4-tricyanovinylaniline to silicone ladder 
polymer, for example. It is made to contain and uses. And in manufacturing process, also in the case of 
this 4th example method, it is the same as that of the case of the 1st example method, and ****** ? and is 
the same as that of **** also about that operation and an effect to it. 

[0039] 5th example . drawing 3 (a) Or (e) It is a cross section at each which shows the main processes of 
the pattern formation method which applied the 5th example of this invention one by one. 
[0040] In this 5th example method, first, like the case of said 1st example method, while forming the 
metal layer 22 for wiring or element formation on a substrate principal plane with the conventional 
technology, the semiconductor substrate 21 in which the photoresist 23 was formed on the metal layer 
22 concerned is prepared (this drawing (a)). 

[0041] Next, the silicone ladder polymer which is shown in above-ization (3) to the photoresist 23 top of 
said semiconductor substrate 21 and whose weight average molecular weight is 100,000, While carrying 
out revolution spreading of the anisole solution (adjusted to 5% of the weight of concentration) of the 
butadiene cyano compound system coloring matter (20 % of the weight is included to silicone ladder 
polymer) which has absorption near i line of a mercury lamp 250 degrees C performed heat treatment 
for 60 minutes one by one for 30 minutes at 150 degrees C, and the silicone ladder polymer film 24 of 
about 0.2 micrometers of thickness was formed (this drawing (b)). In addition, what was manufactured 
by the method currently indicated by JP,1-92224,A was used for the silicone ladder polymer which is 
shown in ** (3) and which has a hydroxyl group at the end also by **** again, and the reflection factor 
of the silicone ladder polymer film 24 at this time was 10% or less. 

[0042] Next, like the case of the conventional technology, it let said silicone ladder polymer film 24 
pass, and exposure processing of said photoresist layer 23 was carried out by i line stepper of a mercury 
lamp. And the foaming phenomenon in a photoresist was not observed at all at this time, then, the 
silicone ladder polymer film 24 concerned — for example, wet etching — it removed (this drawing (c)). 
[0043] Next, resist pattern 23 a was selectively formed by carrying out the development of said 
photoresist layer 23 like the case of the conventional technology. And the fluctuation or reflexibility 
notching of line breadth by interference of light were not looked at at all like the case of said 1st 
example by resist pattern 23a formed in this way. Then, resist pattern 23a in **** by which selection 
formation was carried out is used for an etching mask. Processing clearance of said metal layer 22 is 
selectively carried out by dry etching. By removing said resist pattern 23 a like the case of the 
conventional technology after that by making metal layer 22a by the necessary pattern configuration 
form as expected (this drawing (d)) Also by ****, as a result, it is on the principal plane of said 
semiconductor substrate 21, and metal layer 22a by which patterning was carried out as expected is 
obtained (this drawing (e)). 

[0044] In the 1st example method of the 6th example . above, use the silicone ladder polymer which is 
shown in above-ization (2) and whose weight average molecular weight is 100,000, but The weight 
average molecular weight shown in the next ** (4) in this 6th example method is 100,000. To the 
silicone ladder polymer whose end is an ethoxy radical and whose side chain is a methyl group, 750 
ppm adds and the silane coupling agent for adhesive improvement with a substrate substrate 
(Vinyltrichlorosirane) is used. 
[0045] 
[Formula 4] 
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And even if it was in the case of this 6th example method, in manufacturing process, it was the same as 
that of the case of the 1st example method, and ****** 3 and the same operation and the effect were 
acquired, and also by making mild photochemical reaction within the photoresist film concerned, and 
lengthening the exposure time, the diffusion time of the generated nitrogen was lengthened and foaming 
has been prevented by making a stepper's light reduce and expose by ****. 
[0046] 

[Effect of the Invention] As mentioned above, after making a photoresist film form on pattern 
formation-ed layers, such as a metal layer by which pattern formation is carried out, as explained in full 
detail according to each example according to this invention method, a photoresist film — a necessary 
pattern passage ~ exposure — and, while carrying out a development and making a resist pattern form In 
the pattern formation method which uses a resist pattern for a mask, removes a pattern formation-ed 
layer selectively and carries out patterning Since the silicone ladder polymer film shown by ** (2) was 
made to form and was used to the lower layer side of a photoresist film, or the upper layer side as the 
antireflection film in the case of exposure processing, and a photoresist foaming prevention film While 
the exposure processing to a photoresist film is made effectively, there is also no foaming of a resist, 
about a resist pattern, it can form in high degree of accuracy, and there are good and the outstanding 
features that the equipment configuration suitable for high density integration and multilayer- 
interconnection-ization is obtained as a result. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) Or (g) It is a cross section at each which shows the main processes of the pattern 

formation method which applied the 1st example of this invention one by one. 

[Drawing 2] (a) Or (f) It is a cross section at each which shows the main processes of the pattern 

formation method which applied the 2nd example of this invention one by one. 

[Drawing 3] (a) Or (e) It is a cross section at each which shows the main processes of the pattern 

formation method which applied the 5th example of this invention one by one. 

[Drawing 4] (a) Or (e) It is a cross section at each which shows the main processes of the pattern 

formation method by the conventional example one by one. 

[Description of Notations] 

1, 11, 21 Semiconductor substrate 

2, 12, 22 Metal layer 

2a, 22a Metal layer by which patterning was carried out 

3, 14, 24 Silicone ladder polymer layer 

3a, 14a, 24a Silicone ladder polymer layer by which patterning was carried out 

4, 15, 23 Photoresist layer 
4a, 15 a, 23 a Resist pattern 
13 Interlayer Insulation Film 

13a The interlayer insulation film by which patterning was carried out 
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